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Basis of the report 



1 . With regard to the elements of the international application:* 
|X| the international application as originally filed. 
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as amended (together with any statement) under Article 19, 
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received on with the letter of 


the drawings, 
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filed with the demand, 
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the sequence listing part of the description: 
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With regard to the language, all the elements marked above were available or furnished to mis Authority in the language in 

which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

| | the language of a translation furnished for the purposes of international search (under Rule 23 .1(b)). 

[~| the language of publication of the international application (under Rule 48.3(b)). 

[J] the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 
and/or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 

preliminary examination was carried out on the basis of the sequence listing: 
[ | contained in the international application in written form. 

| | filed together with the international application in computer readable form. 

[~ ] furnished subsequently to this Authority in written form. 

[^] furnished subsequently to this Authority in computer readable form. 

| | The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

| | The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished 

Q_ ] The amendments have resulted in the cancellation of: 

\~j the description, pages 

| | the claims, Nos. 

Q ] the drawings, sheets/fig. 

| | This report has been established as if (some of) the amendments had not been made, since they have been considered to 
go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 



Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed" and are not annexed to this report since they do not contain amendments (Rules 70 J 6 and 70. 1 7). 

Any replacement sheet containing such amendments must be referred to under item I and annexed to this report 
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IV, Lack of unity of invention 



1 . In response to the invitation to restrict or pay additional fees the applicant has: 

r J restricted the claims. 

| | paid additional fees. 

[~] paid additional fees under protest. 

[ | neither restricted nor paid additional fees. 

2. Q This Authority found that the requirement of unity of invention is not complied with and chose, according to Rule 68.1, 

not to invite the applicant to restrict or pay additional fees. 



3 . This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 1 3 .3 is 
| | complied With. 

[x] not complied with for the following reasons: 

The international application does not comply with the requirements of unity of invention because it does not 
relate to one invention or to a group of inventions so linked as to form a single general inventive concept. In 
coming to this conclusion this Authority has found that there are different inventions as follows: 

1. Claims 1-29, 31 are directed to an optical amplifier wherein pump beams are generated by a vertical 
cavity surface emitting laser. It is considered that the use of a vertical cavity surface emitting laser to 
generate the pump beams comprises a first "special technical feature". 

2. Claims 30, 32 are directed to a method of controlling optical amplifier gain, by processing signals 
related to measured signal and pump powers to generate a corresponding pump source driving profile. 
It is considered that processing signals related to measured signal and pump powers, to generate a 
corresponding pump source driving profile, comprises a second "special technical feature". 

The feature common to all of the claims is an optical amplifier having a pump source, with amplification of 
signals via stimulated emission induced by pump beams. However this common feature is generic in the art 
of fibre amplifiers. Consequently the common feature does not constitute "a special technical feature" within 
the meaning of PCT Rule 13.2, second sentence, since it makes no contribution over the prior art. Since there 
exists no other common feature which can be considered as a special technical feature within the meaning of 
PCT Rule 13.2, second sentence, no technical relationship within the meaning of PCT Rule 13 between the 
different inventions can be seen. Consequently it appears that a posteriori, the claims do not satisfy the 
requirement of unity of invention. 

Furthermore, the groups of claims include distinct classifications under the IPC (eg, HOI S 5/1 83 in relation to 
the first group of claims, and HOIS 3/102 in relation to the second group of claims) and therefore constitute 
separate search areas, and hence the International Search Authority considered that these inventions could not 
be searched without involving significant extra effort. The additional search fee requested was paid by the 
applicant, and hence all claims were searched. 

4. Consequently, the following parts of the international application were the subject of international preliminary examination in 

establishing this report: 

[x] all parts. 

[ | the parts relating to claims Nos. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; citations 
and explanations supporting such statement 

1. Statement 

Novelty (N) Claims 3,5,7-15,19-29,31-32 YES 

Claims 1-2,4,6,16-18,30 NO 

Inventive step (IS) Claims 3,5,8-9,20,22-29,31-32 YES 

Claims 1-2,4,6-7,10-19,21,30 NO 

Industrial applicability (IA) Claims 1-32 YES 

Claims NO 

2. Citations and explanations (Rule 70.7) 

Citations 

Dl : WO 2001/067563 
D2 : US 5301201 
D3 : US 2002/0027706 
D4 : US 6407854 

NOVELTY ASH claims 1-2, 4, 6. 16-18, 30 

Claim 1: Each of Dl teaches use of one or more vertical cavity surface emitting lasers to generate pump beams 
for an optical fiber amplifier (eg, pages 3, 19-21 and claims 29-31 of Dl; columns 2-4 and Figure 4 of D2). It is 
intrinsic to the operation/function of such amplifiers to have waveguide means for receiving input optical signals 
which are amplified via stimulated emission provided by the pump beams. Hence all features of claim 1 are 
disclosed by each of Dl and D2, and therefore this claim is not novel. 

Claim 2: It is intrinsic to the operation of optical fiber amplifiers to use optical fibres and optical fibre couplers 
for routing means, as per the additional features of this claim (see also Figure 4 of D2), and hence claim 2 is not 
novel in the light of each one of Dl and D2. 

Claims 4, 6: All additional features of these claims are disclosed by Dl, where a lens acts a focussing means and 
an optical coupler or fibre as a collimating means (eg, page 19), and hence these claims are not novel. 

Claims 16-1 8: Dl discloses all features of these claims (eg, pages 3, 19), and hence these claims are not novel. 

Claim 30: D3 teaches control of a pump source, for controlling the optical gains of an optical amplifier, via 
processing detected signal power and pump power signals, as per this claim (eg, paragraphs 27-33 and Figure 1 
ofD3). Hence this claim is not novel in the light of D3. 



INVENTIVE STEP (IS^ claims 1-2. 4, 6-7. 10-19. 2L 30 

Claims 1-2, 4, 6, 16-18, 30: as above. It is further considered that claims 4, 6, 16 and 17 lack an inventive step 
in the light of D2, as the additional features of these claims represent obvious selections for carrying out the 
teachings of D2. 

Claim 7: Monitoring the signal and pump powers is to be an obvious selection for controlling the operation of 
the optical amplifiers of Dl and D2, requiring no inventive step to implement. 

Continued 
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VL Certain documents cited 


1. Certain published documents (Rule 70.10) 

Application No. Publication date 
Patent No. (day/month/year) 


Filing date 
(day/month/year) 


Priority date ( valid claim) 
(day/montli/year) 


P,X US 2003/0112498 19 June 2003 


13 December 2001 


13 December 2001 



This citation teaches all features of claims 1-4, 6, 12-14 (eg, paragraphs 17-23, Figure 3), and hence these claims are 
not novel in the light of this citation. 



2. Non-written disclosures (Rule 70.9) 

Kind of non-written disclosure Date of non-written disclosure Date of written disclosure referring to 

(day/month/year) non-written disclosure 
(day/month/year) 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 
Continuation of Box V 

Claims 10-15: Use of the pump means disclosed in Dl and D2 for a multi-port optical amplifier is considered to be an 
obvious application of the teachings of these citations, requiring no inventive step to implement. 

Claims 19, 21: Each of D3 and D4 teach detecting pump beam and signal beam powers of an optical amplifier for 
controlling the pump beam (eg, page 2 of D3 and columns 5-6 of D4), and hence it is obvious for a person skilled in the 
art of such amplifiers, wishing to control the pump beams of the amplifiers of either of Dl or D2, to use the teachings 
of either D3 or D4 as per these claims. Hence these claims are not inventive in the light of an obvious combination of 
any one of Dl and D2 with any one of D3 and D4. 

Note that no obvious combination of the prior art teaches or suggests a microlens array as per claim 5; nor a two- 
dimensional photodetector array as per claims 8-9, 20 and 22; nor the detailed arrayed configuration as per claims 23- 
29, 3 1-32. Hence these claims are considered to be novel and inventive over the prior art. 

With regard to the document(s) listed in Box VI under "certain documents cited", these are documents published prior 
to the international filing date but later than the priority date claimed but which would otherwise be considered to be of 
particular relevance. 

Under the PCT, novelty is considered only in respect of documents published before the priority date. The relevance of 
a document published after the priority date is dependent upon national law. Such documents are excluded from 
consideration in preliminary examination, under the PCT Guidelines but have been included here for information. 
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